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ings sent to the Rogue River Valley were not specidly 
timely or accurate.-T. Franeis Drake, Local Forecaster. 

San Francisco Dktrict.-The only important warnings 
issued during March were those for frosts on the 23d and 
24th. Frosts occurred quite generally on the inornings of 
the 24th and 25tl1, but moderate winds ancl some cloutli- 
ness revented any serious injury.-(/. Ii. IVilbon, Dia- 
trier !l owcaster. 

C’ oG,> 
ON PBESSURE-CHANGE CHARTS. 55A 3 ,  

By EDWARD H. BOWIE, District Forecrtsler. 

[Dated: Washia@on, Nov. 27,1915.1 

changa in the constructioii of the 
at the central office of 

effective on August 1, 1915. 
Durin many years previous to 6his date’ there were 
entere% on these charts the. 24- and 12-hour changes ancl 
the departure from tho norind sea-level pressures for all 
stations from which both thc! S a. in. and S p. 111. (sevent 
fifth meridian time) observntions wtw iw:&cd by t r E  
graph from the area comprising tlir United Stntru aid 
southern Canada. The 1 %hour chungcts weiv made after 
the application in each case of a correction for the diurnal 
fluctuation that made the S a. m. comparable with the 
pressure observed at  the previous 8 p. m. observation, 
and similarly the 8 p. ni. with the pressure at! the pre- 
ceding 8 a. m. observation. There was obviously no 
correction necessary in making the 24-hour changes. 
The msure changes havin been computed, hnes 

fall in 24 hours and a heavier red line drawn through 
Similar1 , blue lines (isallobars) 

(isallo%ars) in red were drawn P or each 0.10 inch rise and 

for each 0.10 inch rise and fal T were drawn for the 12- 
oints of no change. 

the observation. Figures 
show the old form of pressure-change ma , and Sgures 
3 and 4 are reproductions of the revisermaps. The 
“barometric tendency” is indicated by large bold-faced - 

made that the forecaster might see at  
between the highs and lows and the 

ressure changes that have takenuplace during the time 
getween the current observation and that whch imme- 
diately preceded it, and it is the consensus of opinion of 
the forecasters a t  the central office of the Weather Bureau 
that the new form of pressure-change chart has mnny 
advantages over the one previously in use and is a valu- 
able aid in forecast work. 

1 The 

F l w  LE. B. 1 t0 LE. B. 8 fOm ehsrts XLlVStkl45.  

eparation of premurex-bange chsrta in the Forerast Division, IJ. 8. WesLher 
Bureeu $egm in 1872 when observations were telegraphed thrice dsily and charta for 
&hour htervala were ’prepsred until June 20,1888. 

NATURE OF THE PRESSURE CHANGES. 

There have been published a number of theories as to 
the origin and nature of the areas of rise and fall in pres- 
sure as shown by the pmssurc-chanae maps. Hanzlik 
in B paper on “Relutions between vefocities of l o w  and 
the artw of rising and falling prcssuiu? accompanying 
them” (MONTHLY WEATHER REVIEW, May, 1906, 34: 
205) writrs : 

The reaultR of the investikmtion on the relation of areaa 01 falling and 
rising ressure to the lorn are given by Bresnewsky: 

(1) %e center of the cyclone is always to the left of the point of 
moat rapid fall of prewure. (2) This is explained &B duc to the greater 
cccentnrity of the outer isobars of the cyclono and also due to the 
difference of barometric gradients on both sides of cyclones. (3) The 
area of most rapid decrease in the southeast quadrant of the cyclone 
coincides with the area of strongest storms and moves nearly parallel 
to the center of the cyclone. (4) There are csaea when the area of 
fall moves a parently independently of the cyclohe while the latter 
remaina nea$y stationary in the extreme north of Europe. These are 
the moat important points in Bresnewsky’s investigation that concern 
the relation of cyclones to the areas of fall and rise. 

The atmospheric waves arc?, in Ekholm’s opinion, very important 
phenomena. When there we strong storms in Swedish watera the are= 
of fall and rise follow sindm tracks parallel to each other, while the 
cyclone keeps soiuewhat to the left of the track of the area of fall. 
\Vheu the cyclone rewhes the land the intensity of the stom diniin- 
iehea, the velocity of motion of the storm decreases, and the are= of 
fall and rise, with mine delay, move in n southern or southwestern 
direction aa i f  there were no apparent connection between them and 
the cyclonic area. The continued study of theso areaa of change in 
their relation to the c clones led Ekholm to believe that f or the weather 
and wind theae are o? ater im ortance than the cyclonea themselves. 
“It seem to me highTprobabL,” Ekholm,l “that theae oscilla- 
tiona are cawed by tge cyclones ::ranticyclones of hi her leveh, 
which sometimes but not always cawe a corresponding cyckne or anti- 
c clone on the surface of the earth.” Worthy of mention ia the c - 
c%nic character of the area of fall, namely, the overcast sky and tze 
occurrence of rain. Eliholm cloaea his paper with some remarks on the 
charta of change for other nieteorological elements. 

Hanzlik expressed a view concerning the areas of risb 
and f d  that IS quite different from that of Ekholni. He 

.would bring the moving areas of falling and rising pres- 
sure iuto close connection with both the currents assumed 
to roduce the lows. He nssocilttes the northerly winds 
wi$ the areas of rise and the southerly warm winds with 
the areas of fall, (1) becausc the extreme temperature 
c.hanges lie within the areas of rise and fall, and (2) 
because these two currents are assumed to be the primary 
cause which gives rise to the low. 

The present writer is of the opinion that these areas of 
rising and falling pressure are not independent phenomena, 
althou h they may seem to be, but that they arise directly 
from t e movements of ancl changes in ressure in hi hs 
and lows, with which they are associatecf This it is e- 
lieved, is demonstrable and an effort will be mahe herein 
to show the truth of this statement. 

% a 

OBSERVATIONS ON MAXIMUM PRESSURE-CHANGE AREAS. 

One hardy needs to demonstrate the truth of the fact 
that a symmetrical low is, at any givm moment, moving 
toward that oint or region mthin it,s area where the 

tliroudi the contor of 
or the low center 

l’he least 
e in pressure will be, of course, alony two lines 

to the direction of movement of the ow, one on 

pressure a t  t E e moment of observation is 

and normal to the closed concentric isobars. 

3 Ekholm, in Metemol. Ztsehr., August, 1904,ZI: 355. 
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each side of the low center, and tangent t.0 the outer closed 
isobar. 

Assuming that there be moving eastward a t  a uniform 
rate of progression on a iven map, in the same latitude, 

pose these to he in tandem formation, of equal area and 
uniform pressure adientsl, and that neither undergoes 

nor in the linear dist.ance from the center to centcr in a 
given interval of time. Then at- the end of the iven time 

a straight line extending from the position of t,he center 07 
the low at the end of the assumed interval to the position 
of the center of the recedin high a t  the be inning of the 

chart fiovre 5, which represents an ideJ  weather map 
on whi& only one low and one high appear. On this 
chart (XLIV-38) A is the position of the center of the 
low at the beginning and A, the osition of the center of 

the ositioii of tlie center of the hi h at the be 'nning and 

interval of time. The distance 9 B  is the s m e  as that 
between A, and B,. The changes in ressuro are mads at, 

A, or B,, mcl red lines are drawn for each 0.10-inch fall. 
It will be found that the masiniuni chwige is dong ti line 
connecting A, and B. Now, if in tlie esain le given 

that precedes i t  does not chan c, the pressure rise or fall 

region of maximum faU will still lie on n line connecting 
AI and B. If, however, the pressure level in A fall 0.20 
inch in the assumed time interval during which the low 
moves to A,, while the rossuro under oes no chnngo in 

shown by figure 6 (XLIV--39 j. Should the pressure undergo 
no change in the high but rise in the low, talien the niasi- 
mum pressure fall will bo near the center of the high, B, 
as shown by figure 7 ( X L I V ~ O ) .  If the pressure level fall 
in tho high, B, while moving to B but does not change 
in the low, then the niaximum fal\ is also near the osi- 
tion of B, as will be soen by figure.8 (XLIV-41). I f t h e  
pressure level rise in the high and undergo no change in 
the low, then tshe masimum ressure fall IS near the cen- 

In the esnmples given the distance between the tow and 
t,he receding high remained unchanged. If, however, 
the &stance increasE or decrease, the maximum pressure 
Ed varios both in amount, and position. 
10 (XLIV-43), the high inoves fast.er than t,lie low an the 
diatanca between the two a t  the end of tho interval is 
greator, thcn the position of the malriniuni pressure fall 
is near the center of tshe high, B. Similar1 in figure 11 

tance between tho two is less a t  the end of the inki-vnl, the 
position of the masimuin pressure fall is near the centor 
of tlie low, 4,. The daily pressuro-change map will show 
changes, such RS these, that arisc from similar movements 
of mid cliangcs in pressure in hiahs and lows: 

Maup other esamples could Le given of how the posi- 
tion of tho area of maximum pressure fall varies with the 
movements of the highs and lows, and some of the results 
are astonishing. For example, it has been commonly sup- 
losed that the are:& of maximum pressure fall is always m 
iront of and in the line of advance of lows that move 
rapidly, but it is possible to show that a bw that moves 
unth great speed may h e  the mazimum pressure fd, in the 
given interval, in its rear. Thk omrs  when 8h-e bow mova 
beyond the positiolz ocezlpierl6y ae bigh at the begiming of 

a symmetrical low prece % ed by a symmetrical high; sup- 

any change in con f- guration of isobars, in pressure level, 

intorval, the region of maimum pressure fallwi f 1 be alonu 

assumed interval. % %  his is s own by the re % lines on the 

the low a t  the end of the assume B interval; similarly B is 

B, t '$ e position of the high at tf e end of t i e  P assumed 

each point where nn isobar of A or 2 crosses an isobar of 

above, whore the distance betwhen the low an B the high 

say 0.20 inch in A and a simi P ar amount in B, thon tho 

B, then tho maximurn f s 1 will be near t. !i e center of A,, as 

tar of the low, A,, as shown E 9 figure 9 (x~m-42). 

Thus, ln P 
(YLIV-44) , if tho low move faster tmhan t8he hig K nnd the dis- 

the. intervat, and it is seen occasi0naU m the coedher ma . 
This is shown by fi re 12 ( x L I v - ~ ~ ~ .  On this chart tfe 

position of the high, B, at the recedin observation, 
while tho high, B, IS moving aheatof it. t h e  osition of 

NotKing has been said concerning the areas of maxi- 
iiiuin rise, but it is believod that these can be shown to be 

direction of move- 

low, A,, is assume 8" to have moved from A to beyond the 

tlie hiah, B,, at  the end of the interval is not s 1 own. 

the areas of nzasimum pressure fall, on 

ing them. There are, moreover, pressure osciuations, 
generally small in aniount, which take place uniformly 
and gradually over larger mens and independently of the 
nioveinent oj highs and lows. These oscillations result, 
in all probability, froni changes in the general circulation 
and are shown first in modifications of the sub ermanent 
areas of high and of low pressure 2~ the so-calle R centers of 
action. . ,/ 3 4: (21. 9:-7. 
#J-j-.'; '. 09 3. '# 

=E-WEATHER WABNINGS. 
By HENRY E. W~LLIAMIB, Yeteorolgist in charge of Forecast Division. 

The followin extracts from reports rendered and a- 

with a view to bringing down to date the availa le infor- 
mation relatinu to the fire-weather warning service,.as 
this pr0.ec.t islereafter to be desianated. This semce 

cast districts in the summer of 1913 on the recommenda- 
tion of District Forecaster E. A. Beak, at the suggestion 
of officials of the United States Forest Service and the 
Western Forestry and Conservation Association. Only 
one or two warnmgs wexe issued during 1913, and those 
for the Portland District. None were zssued in the San 
Francisco District. In 1914 the service was extended 
to all the other forecast districts, and the, reports from 
these districts show warnings issued as follows: 
Fire-iueather wurninqs is& by h several forecast dietriels during 1915, 

1914, and 1915. 

: pers prepared a y the district forecasters are ublded 

was aut tl orized in the Portland an8 San Francisco fore- 

I 1913 I 1914 Forecsst distrlct. 

.................................................. r~%%f&l ................................................ 
Denver ...................................................... None. None. 
chi ...................................................... None 
Portland, O w . .  ............................................. San%nckco 3. ............................................. None. 

1 Warnings only OIL request of district fomters. 8 Record laeomplete. 


